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(54) Capacitance change-based input device and detection device 



(57) The input device and detection device each 
comprise separate electrodes (20) comprised of an 
electrode for detecting input in a vertical direction and a 
plurality of electrodes for detecting input in a horizontal 
direction and arranged separately on the surface, an 
elastic body (6) which faces the above separate elec- 
trodes with a predetermined space therebetween, at 
least a portion opposite to the separate electrodes hav- 
ing conductivity, a thin portion (16) being provided op- 
posite to the electrode for detecting input in a vertical 
direction, a storage depressed portion (15) being 
formed on the thin portion, and the space between the 
elastic body and the separate electrodes changing by 



input, a slider (2) connected tot he elastic body and mov- 
able only in a horizontal direction, a hard pressing body 
(5) stored in the storage depressed portion. of the elastic 
body, and a key top (1) whose portion opposite to the 
pressing body is movable in a vertical direction, wherein 
when the slider is moved in a horizontal direction, the 
elastic body deforms and the space between the con- 
ductive portion of the elastic body and the electrodes for 
detecting input in a horizontal direction changes, and 
when the key top is pressed, the thin portion of the elas- 
tic body deforms through the pressing body and the 
space between the thin portion and the electrode for de- 
tecting input in a vertical direction changes. 




Printed by Jouve, 75001 PARIS {FR) 



BNSDOCID: <EP 1136939A2J_> 



1 



EP 1 136 939 A2 



2 



Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an input de- 
vice for use in personal computers and remote control- 
lers and to a detection device for use in accelerometers 
and, particularly, to a capacitance change-based input 
device and detection device. 

Description of the Prior Art 

[0002] Various input devices which make use of a 
change in capacitance have been proposed as an input 
device and detection device (both to be referred to as 
"input device" hereinafter) for inputting and detecting the 
physical amount of force or the like in such industries as 
auto industry, electric industry, machine industry and en- 
gineering industry because they do not need tempera- 
ture compensation. 

[0003] However, as this type of input devices cannot 
distinguish horizontal direction (X and Y directions) 
force applied to an operation unit from vertical direction 
(Z direction) force applied to the operation unit, they 
have such a defect as low input accuracy when the op- 
eration unit is pressed obliquely. 

SUMMARY OF THE INVENTION 

[0004] It is an object of the present invention to pro- 
vide an input device and a detection device which elim- 
inate the above defect of the prior art and have high input 
accuracy (detection accuracy) and excellent handling 
ease. 

[0005] According to a f irst aspect of the present inven- 
tion, there are provided a capacitance change-based in- 
put device and detection device, each comprising: 

separate electrodes comprised of a first electrode 
for detecting input in a vertical direction and a plu- 
rality of electrodes, for example, second to fifth elec- 
trodes for detecting input in a horizontal direction 
and arranged separately on the surface; 
an elastic body which faces the above separate 
electrodes with a predetermined space therebe- 
tween, at least a portion opposite to the separate 
electrodes having conductivity, a thin portion being 
provided opposite to the electrode for detecting in- 
put in a vertical direction, a storage depressed por- 
tion being formed on the thin portion, and the space 
between the elastic body and the separate elec- 
trodes changing by input; 

a slider connected to the elastic body and movable 
only in a horizontal direction; 
a hard pressing body stored in the storage de- 
pressed portion of the elastic body; and 



a key top whose portion opposite to the pressing 
body is movable at least in a vertical direction, 
wherein 

when the slider is moved in a horizontal direction, 
5 the elastic body deforms and the space between the 

conductive portion of the elastic body and the elec- 
trodes for detecting input in a horizontal direction 
changes, and when the key top is pressed, the thin 
portion of the elastic body deforms through the 
10 pressing body and the space between the thin por- 
tion and the electrode for detecting input in a vertical 
direction changes. 

[0006] : According to a second aspect of the present 
15 invention, there are provided a capacitance change- 
based input device and detection device each of which 
has a tension application means such as an annular pro- 
jection, or cutout portion or inclined portion to apply ten- 
sion to the elastic body. 
20 [0007] According to a third aspect of the present in- 
vention, there are provided a capacitance change- 
based input device and detection device, wherein a con- 
nection portion between the elastic body and the slider 
is covered with the key top. 
25 [0008] According to a fourth aspect of the present in- 
vention, there are provided a capacitance change- 
based input device and detection device, each compris- 
ing: 

30 separate electrodes comprised of a first electrode 
for detecting input in a vertical direction and a plu- 
rality of electrodes, for example, second tot ifth elec- 
trodes for detecting input in a horizontal direction 
and arranged separately on the surface; 

35 an elastic body which faces the above separate 
electrodes with a predetermined space therebe- 
tween, at least a portion opposite to the separate 
electrodes having conductivity, and the space be- 
tween the elastic body and the electrodes changing 

40 by input; 

a slider connected to the elastic body and movable 
only in a horizontal direction; and 
a key top whose portion opposite to the electrode 
for detecting input in a vertical direction is movable 

45 jn a vertical direction through the elastic body, 
wherein 

when the slider is moved in a horizontal direction, 
the elastic body deforms and the space between the 
conductive portion of the elastic body and the elec- 
50 trodes for detecting input in a horizontal direction 
changes , and when the key top is pressed, the elas- 
tic body deforms and the space between the con- 
ductive portion of the elastic body and the electrode 
for detecting in a vertical direction changes. 

55 

[0009] According to a fifth aspect of the present inven- 
tion, there are provided a capacitance change-based in- 
put device and detection device each of which has a ten- 
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sion application means such as an annular projection, 
or cutout portion or inclined portion is provided to apply 
tension to the elastic body. 

[0010] According to a sixth aspect of the present in- 
vention, there are provided a capacitance change- 5 
based input device and detection device, wherein a con- 
nection portion between the elastic body and the slider 
is covered with the key top. An embodiment of the 
present invention, will now be described, by way of ex- 
ample only, with reference to the accompanying dia- io 
grammatic drawings, in which: 

Fig. 1 is a sectional view of an input device accord- 
ing to a first embodiment of the present invention; 
Fig. 2 is a perspective view of the above input de- '5 
vice; 

Fig. 3 is an exploded perspective view of the above 
input device; 

Fig. 4 is a sectional view of an elastic body used in 
the above input device; 20 
Fig. 5 is a plan view of a printed wiring board used 
in the above input device; 

Fig. 6 is a sectional view of the above printed wiring 
board; 

Fig. 7 is a sectional view of an elastic body used in 25 

a second embodiment of the present invention; 

Fig. 8 is a sectional view of an elastic body used in 

a third embodiment of the present invention; 

Fig. 9 is a sectional view of key parts of an input 

device according to .a fourth embodiment of the 30 

present invention; 

Fig. 10 is a sectional view of key parts of an input 
device according to a fifth embodiment of the 
present invention; 

Fig. 11 is a ectional view of an input device accord- 35 
ing to a sixth embodiment of the present invention; 
Fig. 1 2 is a plan view of a printed wiring board used 
in the above input device; 

Fig. 1 3 is a sectional view of the above printed wir- 
ing board; 40 
Fig. 1 4 is a sectional view of an input device accord- 
ing to a seventh embodiment of the present inven- 
tion; 

Fig. 15 is a perspective view of the above input de- 
vice; 45 
Fig. 1 6 is an exploded perspective view of the above 
input device; 

Fig. 17 is a sectional view of an input device accord- 
ing to an eighth embodiment of the present inven- 
tion; 50 
Fig. 18 is a sectional view of an elastic body used 
in the above input device; 

Fig. 1 9 is a sectional view of an input device accord- 
ing to a ninth embodiment of the present invention; 
Fig. 20 is a perspective view of a personal computer 55 
comprising the input device according to the above 
embodiment of the present invention; 
Fig. 21 is a partial side view showing the operation 



state of the input device in the above personal com- 
puter; and 

Fig. 22 is a plan view of a remote controller com- 
prising the input device according to the embodi- 
ment of the present invention. 

[0011] The input device is essentially comprised of a 
key top 1 , slider 2, housing 3 made of a metal plate, 
bracket 4 made of a metal plate, pressing body 5, elastic 
body 6, a support member 7 made of a synthetic resin 
molded product and printed wiring board 8. 
[0012] The key top 1 is molded to a shape shown in 
Fig. 1 from an elastic material such as rubber or elas- 
tomer and an input operation surface 9 which is greatly 
depressed in a circular arc is formed on the center por- 
tion of the top surface. As shown in Fig. 1 , a projection 
portion 10 which is thinner than the peripheral portion 
and can move vertically is provided on the center portion 
in such a manner that it faces down and a lower end 
side wall 11 is mated with the slider 2. 
[0013] The slider 2 is molded from a hard synthetic 
resin, a hole 12 which mates with the head portion of 
the elastic body 6 is formed in the center portion, and a 
connection portion between this slider 2 and the elastic 
body 6 is covered with the key top 1 mounted to the top 
of the slider 2. A flange portion 13 provided at the pe- 
riphery of the slider 2 is sandwiched between the brack- 
et 4 and the upper end bent portion 8 of the housing 3 
in such a manner that it can slide. Therefore, the slider 
2 is arranged such that it can move in a horizontal di- 
rection (X and Y directions), the key top 1 can move in 
a horizontal direction (X and Y directions) together with 
the slider 2, and the center portion (projection portion 
10) can move in a vertical direction (Z direction). 
[0014] The elastic body 6 comprised of an elastic 
main body 6a which is relatively thick and has no con- 
ductivity and a conductive elastic body 6b arranged un- 
der the elastic main body 6a. The both members are 
integrated with each other by such means as two-color 
molding or adhesion. As shown in Fig. 4, a storage de- 
pressed portion 15 having a larger inner diameter than 
the outer diameter of the pressing body 5 is formed in 
the center portion of the elastic main body 6a and a thin 
portion 16 is formed at the bottom of the storage de- 
pressed portion 1 5 to store the pressing body 5 in the 
storage depressed portion 1 5 such that it can move ver- 
tically. The pressing body 5 is made from a hard material 
such as a hard synthetic resin or metal and columnar in 
shape. 

[0015] The conductive elastic body 6b is made from 
an elastic material such as rubber or elastomer contain- 
ing conductive fine particles such as silver or carbon 
black dispersed therein, and an annular projection 17 
larger in diameter than the thin portion 1 6 projects down- 
ward and slightly more than the peripheral portion 1 8 of 
the conductive elastic body 6b. 

[0016] The peripheral portion 18 of the ela-stic body 
6 (conductive elastic body 6b) is fixed and positioned to 
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the printed wiring board 8 by adhesion or the like, the 
annular projection 17 of the conductive elastic body 6b 
is press contacted to the top surface of the printed wiring 
board 8, and a space 1 9 is maintained between the con- 
ductive elastic body 6b and the printed wiring board 8 5 
while tension is applied to the conductive elastic body 
6b. 

[0017] On the top surface of the hard printed wiring 
board 8 made from glass-epoxy resin, as shown in Fig. 
5, a first electrode 20a is formed at the center, a second 10 
electrode 20b, third electrode 20c, fourth electrode 20d 
and fifth electrode 20e are formed around the first elec- 
trode 20a, a gland electrode 20f is provided around the 
above electrodes, all the above electrodes 20 are cov- 
ered with a soft insulatingf ilm 21 for maintaining a space ^ 
therebetween as shown in Fig. 6, and the areas of the 
second to fifth electrodes 20b to 20e are equal to one 
another. In Fig. 1, the electrodes 20 and the insulating 
film 21 are omitted to simplify the illustration. 
[0018] Application examples of the input device will 20 
be described later. In this embodiment, the second elec- 
trode 20b is for moving a cursor on a display in an up- 
ward direction, the third electrode 20c for moving the 
cursor in a downward direction, the fourth electrode 20d 
for moving the cursor in a left direction , and the fifth elec- 25 
trode 20e for moving the cursor in a right direction. The 
second to fifth electrodes 20b to 20e are for inputting 
data in a horizontal direction (X and Y directions). The 
first electrode 20a is used to confirm the input direction 
and to input data in a vertical direction (Z direction). 3<> 
[0019] A conductive pattern 22 having a predeter- 
mined shape is provided on the under surface of the 
printed wiring board 8 and the above electrodes 20 are 
electrically connected to the conductive pattern 22 by 
through holes 23. An electronic part such as an IC chip 35 
24 is mounted on the conductive pattern 22, a flexible 
printed wiring board 25 is connected to one end of the 
conductive pattern 22, and the other end of the flexible 
printed wiring board 25 is connected to the input/output 
interface (not shown) of an apparatus in use. *o 
[0020] A description is given of the operation of this 
input device. In a stand-by mode (initial state) where 
force is not applied to the key top 1 , spaces between the 
conductive elastic body 6b and the electrodes 20b to 
20e on the printed wiring board 8 are equal to one an- 45 
other and capacitances between the conductive elastic 
body 6b and the electrodes 20b to 20e are therefore 
equal to one another. Since tension is applied to the con- 
ductive elastic body 6b, the pressing body 5 in the stor- 
age depressed portion 15 of the elastic main body 6a is so 
lifted by the tension of the conductive elastic body 6b 
and contacts or approaches the projection portion 10, 
and a predetermined space 19 is maintained between 
the center portion of the conductive elastic body 6b and 
the first electrode 20a. 55 
[0021 ] Since the flange portion 1 3 of the slider 2 which 
is mated with the key top 1 is sandwiched between the 
bracket 4 and the upper end bent portion 1 4 of the hous- 



ing 3 as described above, the peripheral portion (slider 
2) of the key top 1 is prevented from moving in a vertical 
direction (Z direction) and allowed to move only in a hor- 
izontal direction (X and Y directions). 
[0022] When the key top 1 is moved to the left in Fig. 
1 , for example, this movement is transmitted to the elas- 
tic body 6 through the slider 2, the elastic body 6 is elas- 
tically deformed, the space between the conductive 
elastic body 6b and the second electrode 20b is nar- 
rowed from the initial state by this deformation, a chance 
in capacitance on the second electrode 20b side is elec- 
trically detected, and the input of a signal for moving the 
cursor in a left direction by means of the key top 1 can 
be detected. 

[0023] When the key top 1 is moved to the right in Fig. 
1 , for example, this movement is transmitted to the elas- 
tic body 6 through the slider 2, the elastic body 6 is elas- 
tically deformed, the space between the conductive 
elastic body 6b and the fifth electrode 20e is narrowed 
from the initial state by this deformation, a change in 
capacitance on the fifth electrode 20e side is electrically 
detected, and the input of a signal for moving the cursor 
in a right direction by means of the key top 1 can be 
detected. 

[0024] When the center portion (projection portion 1 0) 
of the key top 1 is pressed down by the finger in a vertical 
direction (Z direction), the center portion of the conduc- 
tive elastic body 6b is directly pressed by the pressing 
body 5, the space between the first electrode 13a and 
the conductive elastic body 6b is narrowed from the in- 
itial state, a change in capacitance is electrically detect- 
ed, and a signal is input. When operation force applied 
to the key top 1 is removed, the key .top 1, slider 2, 
pressing body 5 and elastic body 6 are returned to the 
original stand-by mode by the restoring force of the elas- 
tic body 6. 

[0025] Fig. 7 is a sectional view of the elastic body 6 
used in a second embodiment. The difference of the 
elastic body 6 from the elastic body 6 of a first embodi- 
ment is that the thin portion 16 is not provided on the 
elastic main body 6a, a hole is formed in the elastic main 
body 6a, and an opening at the lower end of the hole is 
covered by the center portion of the conductive elastic 
body 6b to form the storage depressed portion 15. 
[0026] Fig. 8 is a sectional view of the elastic body 6 
used in a third embodiment. The whole elastic body 6 is 
comprised of the conductive elastic body 6b and the 
storage depressed portion 1 5 and the thin portion 1 6 are 
formed at the center portion. In this example, the annular 
projection 17 is not provided on the elastic body 6 and 
an annular projection 26 slightly larger in diameter than 
the thin portion 16 is formed on the printed wiring board 
8. The annular projection 26 is designed to be slightly 
larger in height than the inner level difference of the pe- 
ripheral portion 1 8 of the conductive elastic body 6b and 
press contacted to the under surface of the conductive 
elastic body 6b when the device is assembled to apply 
appropriate tension to the conductive elastic body 6b. 
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[0027] The formation of the annular projection 26 on 
the printed wiring board 8 is applicable to the first and 
second embodiments. 

[0028] Fig. 9 is a sectional view of key parts of an input 
device according to a fourth embodiment. An inclined or 5 
round cutout portion 27 is formed at the periphery of the 
under surface of the elastic body 6. When this elastic 
body 6 is set in the device, the cutout portion 27 is 
smashed by pressing force at the time of assembly (Fig. 
9 does not illustrate the smashed cutout portion 27), 
whereby tension (stress) is generated in the elastic body 
6. 

[0029] Fig. 10 is a sectional view of key parts of an 
input device according to a fifth embodiment. A wide- 
angle inclined portion 28 whose diameter increases to- 
ward the upper end is formed on the end portion of the 
top surface of the elastic body 6, and a V-shaped bent 
pressing portion 40 is provided on a pressing member 
such as the bracket 4 to press the inclined portion 28 
outward in a radial direction. The inclined portion 28 is 
pressed outward in a radial direction by the pressure of 
this pressing portion 40 to generate tension (stress) in 
the elastic body 6. 

[0030] A description is subsequently given of a sixth 
embodiment of the present invention with reference to 
the accompanying drawings. Fig. 11 is a sectional view 
of an input device, Fig. 12 is a plan view of a printed 
wiring board and Fig. 1 3 is a sectional view of the printed 
wiring board. 

[0031] The input device is essentially comprised of a 
slider 69 which also serves as a key top, key top 51, 
housing 52 made of a metal plate, a support member 53 
made of a synthetic resin molded product, elastic body 
54 and printed wiring board 55. 

[0032] The slider 69 is molded to a shape shown in 
Fig. 11 from a hard synthetic resin, a hole 56 which 
mates with the head portion 59 of the key top 51 is 
formed in the center portion, and a flange portion 57 at 
the periphery is mounted on the support member 53 
such that it can move in a horizontal direction (X and Y 
directions) between the upper end bent portion 58 of the 
housing 52 and the support member 53. 
[0033] The key top 51 is molded to a shape shown in 
Fig. 11 from an elastic material such as rubber or elas- 
tomer, and the head portion 59 is exposed to the outside 
from the hole 56 and mated with the elastic body 54. 
The key top 51 can move in a horizontal direction (X and 
Y directions) together with the slider 69 and can move 
alone in a vertical direction (Z direction). 
[0034] The elastic body 54 comprised of an elastic 
main body 54a which is relatively thick and has no con- 
ductivity and a conductive elastic body 54b which is ar- 
ranged under the elastic main body 54a. The both mem- 
bers are integrated with each other by such means as 
two-color molding or adhesion. The conductive elastic 
body 54b is made from an elastic material such as rub- 
ber or elastomer containing conductive fine particles 
such as silver or carbon dispersed therein. The periph- 



eral portion 60 of the elastic body 54 is fixed or posi- 
tioned to a printed wiring board 55 by adhesion or the 
like, a projection 61 for applying tension which is con- 
tacted to the printed wiring board 55 is provided at the 
center of the under surface of the conductive elastic 
body 54b, and a space 62 is formed between the con- 
ductive elastic body 54b and the printed wiring board 55 
by the peripheral portion 60 and the projection 61 . 
[0035] On the top surface of the hard printed wiring 
board 55 made from glass-epoxy resin, for example, as 
shown in Fig. 12, a first electrode 63a is formed at the 
center, second electrode 63b, third electrode 63c, fourth 
electrode 63d and fifth electrode 63e are formed around 
the first electrode 63a, and a gland electrode 63f is pro- 
vided around the above electrodes, and the above elec- 
trodes 63 are covered with a soft insulating film 64 for 
maintaining a space therebetween as shown in Fig, 13, 
and the areas of the second to fifth electrodes 63b to 
63e are equal to one another. 

[0036] In the sixth embodiment, the second electrode 
63b is for moving the cursor on the display in an upward 
direction, the third electrode 63c for moving it in a down- 
ward direction, the fourth electrode 63d for moving it in 
a left direction, and the fifth electrode 63e for moving it 
in a right direction. The second to fifth electrodes 63b to 
63e are for inputting data in a horizontal direction (X and 
Y directions). The first electrode 63a is used to confirm 
the input direction and to input data in a vertical direction 
(Z direction). 

[0037] A conductive pattern 65 having a predeter- 
mined shape is provided on the under surface of the 
printed wiring board 55 and the above electrodes 63 are 
electrically connected to the conductive pattern 65 by 
through holes 66. An electronic part such as an IC chip 
67 is mounted on the conductive pattern 65, a flexible 
printed wiring board 68 is connected to one end of the 
conductive pattern 65, and the other end of the flexible 
printed wiring board 68 is connected to the input/output 
interface (not shown) of an apparatus in use. 
[0038] A description is given of the operation of this 
input device. In a stand-by mode (initial state) where 
force is not applied to the key top 51 and the slider 69, 
spaces between the conductive elastic body 54b and 
the electrodes 63b to 63e on the printed wiring board 55 
are equal to one another and capacitances between the 
conductive elastic body 54b and the electrodes 63b to 
63e are therefore equal to one another. 
[0039] Since the flange portion 57 of the slider 69 is 
sandwiched between the support member 53 and the 
upper end bent portion 58 of the housing 52 when the 
slider 69 is operated, the slider 69 is prevented from 
moving in a vertical direction (Z direction) and allowed 
to move only in a horizontal direction (X and Y direc- 
tions). 

[0040] When the slider 69 is moved to the left in Fig. 
11, for example, this movement is transmitted to the' 
elastic body 54 through the key top 51 , the elastic body 
54 is elastically deformed slightly, the space between 
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the conductive elastic body 54b and the third electrode 
63c is narrowed from the initial state by this deformation, 
a chance in capacitance on the third electrode 63c side 
is electrically detected, and the input of a signal for mov- 
ing the cursor in a left direction by means of the slider 
69 can be detected. 

[0041 ] When the slider 69 is moved to the right in Fig. 
11, for example, the elastic body 54 is elastically de- 
formed slightly by this movement, the space between 
the conductive elastic body 54b and the fifth electrode 
63e is narrowed from the initial state, a change in ca- 
pacitance on the fifth electrode 63e side is electrically 
detected, and the input of a signal for moving the cursor 
in a right direction by means of the slider 69 can be de- 
tected. 

[0042] When the key top 51 is pressed in a vertical 
direction (Z direction) by the finger in Fig. 11 , the slider 
69 is kept at that position and only the key top 51 is 
moved down. The space between the first electrode 63a 
and the conductive elastic body 54b is narrowed from 
the initial state, a change in capacitance is electrically 
detected, and a signal is input by the key top 51 . When 
operation force applied to the key top 51 and the slider 
69 is removed, the key top 51 , slider 69 and elastic body 
54 are returned to the original stand-by mode by the re- 
storing force of the elastic body 54. 
[0043] Figs. 14 to 16 are for explaining an input device 
according to a seventh embodiment. Fig. 14 is a sec- 
tional view of the input device, Fig. 15 is a perspective 
view of the input device and Fig. 16 is an exploded per- 
spective view of the input device. 
[0044] The input device is essentially comprised of a 
key top 51 , housing 52, a support member 53, elastic 
body 54, printed wiring board 55, slider 69 and bracket 
70. 

[0045] The key top 51 is molded to a shape shown in 
Fig. 14 from an elastic material such as rubber or elas- 
tomer and an input operation surface 71 which is greatly 
depressed in a circular arc is formed on the center por- 
tion of the top surface. As shown in Fig. 14, a projection 
portion 72 which is thinner than the peripheral portion 
and can move vertically is provided on the center portion 
in such a manner that it faces down and a lower end 
side wall 73 is mated with the slider 69. 
[0046] The slider 69 is molded from a hard synthetic 
resin, a hole 74 which mates with the head portion of 
the elastic body 54 is formed in the center portion, and 
a connection portion between this slider 69 and the elas- 
tic body 54 is covered with the key top 51 mounted to 
the top of the slider 69. A flange portion 57 provided at 
the periphery of the slider 69 is sandwiched between the 
bracket 70 and the upper end bent portion 58 of the 
housing 52 in such a manner that it can slide. 
[0047] The whole elastic body 54 has conductivity and 
its head portion exposes from the hole 74 of the slider 
69 and contacts or approaches the projection portion 72 
of the key top 51 so that the elastic body 54 is fixed to 
a predetermined position of the printed wiring board 55. 



As shown in Fig. 19, first to fifth electrodes 63a to 63e 
and a gland electrode 63f are provided on the printed 
wiring board 55 and the first to fifth electrodes 63a to 
63e face the under surface of the elastic body 54 with a 

5 space 62 therebetween. 

[0048] When the key top 51 of this input device is op- 
erated, the peripheral portion (slider 69) of the key top 
51 is prevented from moving in a vertical direction (Z 
direction) and allowed to move only in a horizontal di- 

10 rection (X and Y directions) because the flange portion 
57 of the slider 69 which mates with the key top 51 is 
sandwiched between the bracket 70 and the upper end 
bent portion 58 of the housing 52. 
[0049] When the key top 51 is moved in a horizontal 

15 direction, this movement is transmitted to the elastic 
body 54 through the slider69, the elastic body 54 is elas- 
tically deformed, the spaces 62 between the elastic 
body 54 and some of the second to fifth electrodes 63b 
to 63e are changed by this deformation, a change in ca- 

20 pacitance is electrically detected, and a detection signal 
can be input. 

[0050] When the centerportion (projection portion 72) 
of the key top 51 is pressed in a vertical direction (Z di- 
rection) by the finger, the center portion of the elastic 

25 body 54 is pressed without the slider 69, the space be- 
tween the first electrode 63a and the elastic body 54 is 
narrowed from the initial state, a change in capacitance 
is electrically detected, and a detection signal is input. 
[0051] Fig. 17 and Fig. 18 are for explaining an input 

30 device according to an eighth embodiment. Fig. 17 is a 
sectional view of the input device and Fig. 18 is a sec- 
tional view of an elastic body before it is set in the input 
device. The difference between the eighth embodiment 
and the seventh embodiment is the shape of the elastic 

35 body. 

[0052] That is, a projection portion 61 is provided on 
the center portion of the under surface of the elastic 
body 54 and projects down slightly more than the pe- 
ripheral portion 60. When the elastic body 54 is set in 

40 the device, the projection portion 61 is pressed and de- 
formed by the printed wiring board 55 and the peripheral 
portion 60 is fixed to the printed wiring board 55 in this 
state, thereby generating tension (stress) shown by an 
arrow F in the elastic body 54. 

45 [0053] Although the elastic body 54 is elastically de- 
formed by operation force, as distortion remains in the 
elastic body 54, when operation force is very small, it 
may be offset with the residual distortion and an appro- 
priate signal may not be input. When tension (stress) is 

50 applied to the elastic body 54 as in this embodiment, 
even if operation force is very small, an appropriate sig- 
nal can be input. The projection portion 61 provided on 
the conductive elastic body 54b shown in Fig. 11 takes 
part in the application of tension (stress) to the conduc- 

55 tive elastic body 54b. 

[0054] Fig. 1 9 is for explaining an input device accord- 
ing to a ninth embodiment. In this embodiment, an in- 
clined or round cutout portion 76 is provided at the pe- 
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riphery of the under surface of the elastic body 54. When 
this elastic body 54 is set in the device, the cutout portion 
76 is smashed by pressure at the time of assembly (Fig. 
19 does not illustrate the smashed cutout portion 76), 
thereby generating tension (stress) F in the elastic body 5 
54. Since tension (stress) F is generated in the elastic 
body 54 by the cutout portion 76, the thickness of the 
peripheral portion of the elastic body 54 is designed to 
be larger than the thickness of the support member 53 
by the smashed portion of the cutout portion 76. 10 
[0055] Fig. 20 and Fig. 21 show a first application ex- 
ample of the input device in a mobile personal computer 
or a notebook personal computer. The personal compu- 
ter 80 comprises a personal computer body 82 having 
a large number of key board switches 81 and a cover 15 
member 84 having a display portion 83, and the cover 
member 84 is attached to the personal computer body 
82 such that it can move. The above, input device 85 is 
incorporated in the end portion of the cover member 84 
as an input pointer. In this example, the input device 85 20 
is incorporated in the cover member 84 but can be in- 
corporated in the personal computer body 82. 
[0056] Fig. 21 shows the operation state of the input 
device 85. A cursor on the display portion 83 can be 
moved by sandwiching the input device 85 between the 25 
thumb 86 and another finger 87 and moving the thumb 
86 vertically and horizontally. 

[0057] Fig. 22 shows a second application example 
of the input device in a remote controller for a mobile 
personal computer or notebook personal computer for 30 
domestic use. The above input device 85 as an input 
pointer, switch 89 and scroll dial 90 are incorporated in 
a remote control body 88. While the remote controller 
for a personal computer has been described in this ex- 
ample, the present invention can be applied to a remote 35 
controller for other apparatus. 

[0058] Although the input device is used in a personal 
computer in the above examples, it may be used in such 
fields as electric appliances, car equipment, measuring 
instruments and medical appliances. 40 
[0059] Although five different separate electrodes are 
used in the above embodiments, the number of sepa- 
rate electrodes may be smaller than that in the above 
embodiments. 

[0060] While the input device has been described in 45 
the above embodiments, the present invention is not 
limited to this and is applicable to a detection device for 
detecting deformation as a change in capacitance by in- 
stalling a detector on a portion corresponding to the key 
top or slider of the input device in such a manner it can 50 
move (slide or rotate), moving the detector by action 
force (force, magnetic force or wind force) from an object 
to be detected, and deforming an elastic body by this 
movement. 

[0061] Since the present invention is constituted as 55 
described above, comprises a slider movable only in a 
horizontal direction, a key top movable in a vertical di- 
rection and a pressing body and clearly distinguishes 



input in a horizontal direction from input in a vertical di- 
rection, and the pressing body is hard, it can provide an 
input device and a detection device which have high in- 
put accuracy (detection accuracy) and excellent han- 
dling ease. 

[0062] Since the present invention has a tension ap- 
plication means of applying tension to the elastic body, 
input can be made with small force and input accuracy 
(detection accuracy) can be further improved. 
[0063] Since the connection portion between the elas- 
tic body and the slider is covered with the top key in the 
present invention, dust does not adhere to or enter the 
connection portion, thereby making it possible to im- 
prove operation reliability. 



Claims 

1. An input device comprising: 

separate electrodes comprised of an electrode 
for detecting input in a vertical direction and a 
plurality of electrodes for detecting input in a 
horizontal direction and arranged separately on 
the surface; 

an elastic body which faces the above separate 
electrodes with a predetermined space there- 
between, at least a portion opposite to the sep- 
arate electrodes having conductivity, a thin por- 
tion being provided opposite to the electrode for 
detecting input in a vertical direction, a storage 
depressed portion being formed on the thin por- 
tion, and the space between the elastic body 
and the separate electrodes changing by input; 
a slider connected to the elastic body and mov- 
able only in a horizontal direction; 
a hard pressing body stored in the storage de- 
pressed portion of the elastic body; and 
a key top whose portion opposite to the press- 
ing body is movable in a vertical direction, 
wherein 

when the slider is moved in a horizontal direc- 
tion, the elastic body deforms and the space be- 
tween the conductive portion of the elastic body 
and the electrodes for detecting input in a hor- 
izontal direction changes, and when the key top 
is pressed, the thin portion of the elastic body 
deforms through the pressing body and the 
space between the thin portion and the elec- 
trode for detecting input in a vertical direction 
changes. 

2. The input device of claim 1 which has tension ap- 
plication means of applying tension to the elastic 
body. 

3. The input device of claim 1 or 2, wherein a connec- 
tion portion between the elastic body and the slider 



BNSDCCID: <EP 1136939A2J_> 



13 



EP 1 136 939 A2 



14 



is covered with the.key top. 

4. A detection device comprising: 

separate electrodes comprised of an electrode 
for detecting input in a vertical direction and a 
plurality of electrodes for detecting input in a 
horizontal direction and arranged separately on 
the surface; 

an elastic body which faces the above separate 
electrodes with a predetermined space there- 
between, at least a portion opposite to the sep- 
arate electrodes having conductivity, a thin por- 
tion being provided opposite to the electrode for 
detecting input in a vertical direction, a storage 
depressed portion being formed on the thin por- 
tion, and the space between the elastic body 
and the separate electrodes changing by input; 
a slider connected to the elastic body and mov- 
able only in a horizontal direction; 
a hard pressing body stored in the storage de- 
pressed portion of the elastic body; and 
a key top whose portion opposite to the press- 
ing body is movable in a vertical direction, 
wherein 

when the slider is moved in a horizontal direc- 
tion, the elasticbody deforms and the space be- 
tween the conductive portion of the elastic body 
and the electrodes for detecting input in a hor- 
izontal direction changes, and when the key top 
is pressed, the thin portion of the elastic body 
deforms through the pressing body and the 
space between the thin portion and the elec- 
trode for detecting input in a vertical direction 
changes. 

5. The detection device of claim 4 which has a tension 
application means of applying tension to the elastic 
body. 

6. The detection device of claim 4 or 5, wherein a con- 
nection portion between the elastic body and the 
slider is covered with the key top. 

7. An input device comprising: 

separate electrodes comprised of an electrode 
for detecting input in a vertical direction and a 
plurality of electrodes for detecting input in a 
horizontal direction and arranged separately on 
the surface; 

an elastic body which faces the above separate 
electrodes with a predetermined space there- 
between: at least a portion opposite to the sep- 
arate electrodes having conductivity, and the 
space between the elastic body and the elec- 
trodes changing by input; 
a slider connected to the elastic body and mov- 



able only in a horizontal direction; and 
a key top whose portion opposite to the elec- 
trode for detecting input in a vertical direction 
is movable at least in a vertical direction 

5 through the elastic body, wherein 

when the slider is moved in a horizontal direc- 
tion, the elastic body deforms and the space be- 
tween the conductive portion of the elastic body 
and the electrodes for detecting input in a hor- 

10 izontal direction changes, and when the key top 

is pressed, the elastic body deforms and the 
space between the conductive portion of the 
elastic body and the electrode for detecting in 
a vertical direction changes. 

15 

8. The input device of claim 7 which has a tension ap- 
plication means of applying tension to the elastic 
body. 

20 g. The input device of claim 7 or 8, wherein a connec- 
tion portion between the elastic body and the slider 
is covered with the key top. 

10. A detection device comprising: 

25 

separate electrodes comprised of an electrode 
for detecting input in a vertical direction and a 
plurality of electrodes for detecting input in a 
horizontal direction and arranged separately on 

30 the surface; 

an elastic body which faces the above separate 
electrodes with a predetermined space there- 
between, at least a portion opposite to the sep- 
arate electrodes having conductivity, and the 

35 space between the elastic body and the elec- 

trodes changing by input; 
a slider connected to the elastic body and mov- 
able only in a horizontal direction; and 
a key top whose portion opposite to the elec- 

40 trode for detecting input in a vertical direction 

is movable at least in a vertical direction 
through the elastic body, wherein 
when the slider is moved in a horizontal direc- 
tion, the elastic body deforms and the space be- 

45 tween the conductive portion of the elastic body 

and the electrodes for detecting input in a hor- 
izontal direction changes, and when the key top 
is pressed, the elastic body deforms and the 
space between the conductive portion of the 

so elastic body and the electrode for detecting in 

a vertical direction changes. 

11. The detection device of claim 10 which has a ten- 
sion application means of applying tension to the 

55 elastic body. 

12. The detection device of claim 10 or 11, wherein a 
connection portion between the elastic body and 
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